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Designation: D 2565 - 70 



Standard Recommended Practice for 
OPERATING XENON ARC-TYPE (WATER 
COOLED) LIGHT- AND WATER-EXPOSURE 
APPARATUS FOR EXPOSURE OF PLASTICS 1 

This Standard is issued under the fixed designation D 2565; the number immediately following the designation indicates 
the year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year 
of last reapproval. 


1. Scope 

1.1 This recommended practice covers pro¬ 
cedures applicable when ASTM Recom¬ 
mended Practice E 239, Operating Light- and 
Water-Exposure Apparatus (Water-Cooled 
Xenon-Arc Type) for Exposure of Nonmetal- 
lic Materials, 2 * 4 is employed for exposure of 
plastics. Reference is made to sample prepa¬ 
ration and evaluation of test results. 

1.2 Two procedures are provided: 

1.2.1 Procedure A —Normal operating pro¬ 
cedure for comparative evaluation within a 
series exposed simultaneously in one instru¬ 
ment. 

1.2.2 Procedure B —Procedure for use in 
comparison of results among instruments. 

2. Significance 

2.1 Xenon arcs have been shown to have a 
spectral energy distribution, when properly 
filtered, which closely simulates the spectral 
distribution of sunlight at the surface of the 
earth. 3,4,5 In comparison to sunlight exposure 
this test is not necessarily an accelerated test. 

2.2 Since the emitted energy from the xe¬ 
non lamps decays with time and since the 
other parameters of temperature and water do 
not represent a specific known climatic condi¬ 
tion, the results of laboratory exposure are not 
necessarily intended to correlate with data 
obtained by outdoor weathering. There may 
be no positive correlation of exposure results 
between the xenon arc and other laboratory 
weathering devices. 

2.3 Procedure A may be used for obtaining 
empirical results for laboratory comparison. 


To assure reproducible results for sets of spec¬ 
imens exposed at the same time within any 
one instrument or even on similar instruments 
in any location for equivalent exposure time 
Procedure B must be followed. 

3. Test Specimens 

3.1 The size and shape of specimens to be 
exposed will be determined by the specifica¬ 
tions of the particular test method used to 
evaluate the effects of the exposure on the 
specimens; the test method shall be deter¬ 
mined by the parties concerned. 

3.2 Specimens the dimensions of which are 
less than one half the height of the specimen 
rack must be located equidistant from the 
center horizontal plane of the arc to assure 
uniform radiation. Incident energy over the 
sample rack may vary as much as 20 percent 
due to the geometry of the field of view. 
Therefore samples should be periodically ro¬ 
tated. 


‘This recommended practice is under the jurisdiction of 
ASTM Committee D-20 on Plastics and is the direct re¬ 
sponsibility of Subcommittee D-20.50 on Permanence 
Properties. 

Current edition effective June 12, 1970. Originally issued 
1966. Replaces D 2565 - 66 T. 
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Note 1—Specimens to be exposed for several 
hundred hours may be relocated periodically to 
compensate for the variation in intensity in the ver¬ 
tical plane. The rotation of specimen position in the 
rack may be in four steps, employed in the same 
sequence, from upper to lower specimen row and 
inverted in both specimen rows. The effect of this 
variation in intensity on the specimen may depend 
upon the material as well as upon the lamp-to-spec- 
imen distance. 

3.3 Specimens to be compared should be 
mounted with the exposed surface in the same 
vertical plane at equal distances from the 
lamp. 

3.4 Replicate specimens shall be used as 
unexposed controls when nondestructive origi¬ 
nal measurements cannot be made on the 
specimens to be exposed. 

Note 2 —The face of a specimen should not be 
masked for the purpose of showing the effects of 
various exposure times in one panel. Misleading 
results may be obtained by this method since the 
masked portion is still exposed to temperature and 
humidity cycles. 

4. Apparatus 

4.1 The apparatus employed shall utilize a 
water-cooled xenon-arc lamp as the source of 
radiation and shall be one of the following 
four general types or their equivalent: 

4.1.1 Type A —Water-cooled xenon-arc 
apparatus, 2500 W, 508-mm (20-in.) diameter 
specimen rack, automatic control of tempera¬ 
ture and cycles, manual control of humidity, 

4.1.2 Type AH— Same as Type A, except 
with automatic instead of manual control of 
humidity. 

4.1.3 Type B —Water-cooled xenon arc 
apparatus, 6000 W, 959-mm (37 3 / 4 -in.) diame¬ 
ter specimen rack, automatic control of tem¬ 
perature and cycles, humidity not controlled. 

4.1.4 Type BH —Same as Type B, except 
with automatic humidity control. 

4.2 The photodegradation of most plastics 
is due primarily to the ultraviolet portion of 
the solar spectrum. Since discharge lamps 
have a progressive drop in radiation output 
with continued use and since high intensity 
radiation will produce changes in the trans¬ 
mission characteristics of the filters, provision 
shall be made to minimize the effect of 
changes in the energy incident on the sample 
by pre-exposing the filters. The incident ultra¬ 
violet energy in particular is most significantly 
affected. Emitted energy from the xenon lamp 
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decreases rapidly during the first 100 h fol¬ 
lowed by a continuous gradual decrease. Glass 
filters as they are used become less transpar¬ 
ent to ultraviolet radiation due to solarization. 

4.3 The emitted ultraviolet energy is best 
controlled by using preaged burners and fil¬ 
ters. Borosiligate glass filters 6 should be used 
because they cut off light below 2750 A. The 
solar spectrum at sea level contains insignifi¬ 
cant amounts of radiation below 2750 A. 

4.4 A monitoring device consisting of a 
barrier layer photocell and an interference 
filter with peak transmittance at 328 nm is 
suitable for determining the ultraviolet radia¬ 
tion output. 7 

4.5 Deposition on the outer quartz walls of 
the burner or walls of borosilicate glass filters 
will reduce incident radiation. The surfaces 
should be cleaned with a nonabrasive 
cleanser 8 and a soft cloth followed by flushing 
with water. Contamination may be minimized 
by the use of a corrosion-resistant centrifugal 
pump to circulate cooling water to the lamp. 

5. Procedure 

5.1 General: 

5.1.1 Two procedures are presented. Proce¬ 
dure A may be used for routine testing. A 
control must be used for each series exposed 
simultaneously because the radiation intensity 
is not rigorously controlled. In Procedure B, a 
referee method, the exposure conditions are 
rigorously controlled and improved reproduci¬ 
bility among similar instruments and different 
laboratories can be obtained. 

5.1.2 Measure the testing temperature by a 
black panel thermometer as described in 3.8 
of Recommended Practice E 239. Regulate 
the temperature on the basis of the black 
panel thermometer at an equilibrium temper¬ 
ature measured during the dry portion of the 
cycle as agreed upon by the parties concerned 
with the test. 

5.1.3 The light-water spray-humidity cycle 
that may be used is limited only by the type of 
instrument. The cycle will be determined by 


6 Corning glass No. 7740 (Pyrex) has been found suita¬ 
ble, 

'Allen, E., “A Monitoring Device for Ultraviolet Energy 
in the Atlas Xenon Weatherometer,” Applied Optics, 
APOPA, Vol 4, No. 7, July 1965, pp. 835-38. 

8 A nonabrasive earth cleanser such as Bon Ami has 
been found suitable. 
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the parties concerned with the test. The speci¬ 
men spray water shall contain less than 20 
ppm total solids. To eliminate silica deposits 
on the specimen it may be necessary to main¬ 
tain less than 1 ppm of Si0 2 . This may re¬ 
quire distillation or the use of a four-bed de¬ 
mineralizer. All plumbing from the still or 
demineralizer to the spray orifice shall be fab¬ 
ricated of an inert material such as aluminum, 
stainless steel, tin, or suitable unplasticized 
plastics. 

5.2 Procedure A: 

5.2.1 If a monitor is available to check the 
ultraviolet energy output, then use no lamp 
assembly on Type B instruments (4.1.3) that 
cannot maintain a minimum of 30 /*W/cm 2 /3 
nm bandpass at 330 nm at sample distance. 
Use no lamp assembly on Type A instruments 
(4.1.1) that cannot maintain a minimum of 50 
,uW/cm 2 /3 nm bandpass at 330 nm at sample 
distance. It is recommended that the lamp 
assembly be periodically monitored. 

5.2.2 If no monitor is available, and there¬ 
fore the output is not known, operate the in¬ 
strument as follows: 

5.2.2.1 Use only a burner and outer filter 
that have been preaged 100 h and have had 
less than 1000 h of service. 

5.2.2.2 At 250-h intervals, replace the inner 
filter with a preaged filter (20 h). 

5.2.2.3 When a newly preaged lamp assem¬ 
bly is installed, set the wattage on the 6000-W 
unit at 5750 W and on the 2500-W unit at 
2250 W. At every 250-h interval, increase the 
wattage by 250 W. 

5.2.2.4 Mount specimens for exposure in 
accordance with Section 3. 

5.2.2.5 Only results from specimens ex¬ 
posed simultaneously may be compared. It is 
recommended that a standard control speci¬ 
men accompany each series. Results from 
exposure at different times or on different in¬ 
struments are not expected to be comparable. 

5.3 Procedure B: 

5.3.1 Based on round-robin results, 9 this 
procedure has been shown capable of giving 
reproducible results at any time within any 
one instrument or even among similar instru¬ 
ments. 


5.3.2 Conduct the test as follows: 

5.3.2.1 Start the test with a new preaged 
burner (100 h). 

5.3.2.2 Start the test with a new preaged 
inner filter (20 h). 

5.3.2.3 Start the test with a new preaged 
outer filter (100 h). 

5.3.2.4 Keep the wattage input setting 
throughout the tests at 2500 W for Type A 
and 6000 W for Type B instruments. 

5.3.2.5 Replace the inner filter every 250 h. 

5.3.2.6 Since the intensity from the lamp 
varies over its 1000-h prescribed life, all poly¬ 
mer test specimens must be started simultane¬ 
ously when the new preaged lamp assembly is 
installed. The radiation emitted from the 
lamp decays sufficiently during 1000 h of use 
to prevent assurance of reproducibility of re¬ 
sults for samples exposed to equivalent inter¬ 
vals at different periods of the operation of the 
lamp. 

5.3.2.7 Specimens for exposure shall be so 
mounted vertically as to be contained within 
75 mm (3 in.) of the center horizontal plane of 
the lamp for the 2500-W unit and 150 mm (6 
in.) for the 6000-W unit. 

Note 3—All indicated numbers should be ±10 
percent in value. 

6. Report 

6.1 The report shall include the following: 

6.1.1 Procedure used, 

6.1.2 Type and model of exposure device, 

6.1.3 Monitoring device used, if any, 

6.1.4 Ages of xenon burner(s) and filters 
used during test, 

6.1.5 Ellapsed exposure time, 

6.1.6 Relocation procedure used for expo¬ 
sure of specimens, 

6.1.7 Light-water-humidity cycle used, 

6.1.8 Operating black panel temperature, 

6.1.9 Operating relative humidity if con¬ 
trolled, 

6.1.10 Spray water used, 

6.1.11 Spray nozzle if other than F-80, and 

6.1.12 Appearance of exposed test speci¬ 
mens. 


9 Supporting data giving results of cooperative tests have 
been filed at ASTM Headquarters as RR42: D 20. 
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